Structural features of peroxisomal catalase from the yeast Hansenula polymorpha.
The reactive oxygen species hydrogen peroxide is a byproduct of the β-oxidation process that occurs in peroxisomes. Since reactive oxygen species can cause serious damage to biomolecules, a number of scavengers control their intracellular levels. One such scavenger that is present in the peroxisome is the oxidoreductase catalase. In this study, the crystal structure of heterologously expressed peroxisomal catalase from the thermotolerant yeast Hansenula polymorpha has been determined at 2.9 Å resolution. H. polymorpha catalase is a typical peroxisomal catalase; it is tetrameric and is highly similar to catalases from other organisms. However, its hydrogen peroxide-degrading activity is higher than those of a number of other catalases for which structural data are available. Structural superimpositions indicate that the nature of the major channel, the path for hydrogen peroxide to the active site, varies from those seen in other catalase structures, an observation that may account for the high activity of H. polymorpha catalase.